STATOR FASTENING STRUCTURE OF RECIPROCATING MOTOR 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a stator fastening structure of a 
reciprocating motor, and more particularly, to a stator fastening structure of a 
reciprocating motor, which is capable of preventing the leakage of the flux formed 
in a stator of a reciprocating motor and of reducing the manufacturing cost of a 
frame, in which the stator is loaded. 

2. Description of the Background Art 

In general, a reciprocating motor is formed by making the flux of a 
common three-dimensional motor plane. A plane moving part linearly moves on a 
plane according to a change in the flux formed on a plane fixed part. The 
reciprocating motor according to the present invention can be in a linear 
reciprocating motion by attaching a plurality of plane magnets to the cylindrical 
circumference of a moving magnet by applying the above principle. 

Figures 1 and 2 respectively show an example of the reciprocating motor. 
As shown in Figures 1 and 2, the reciprocating motor includes a stator S 
consisting of a cylindrical outer core 10 and a cylindrical inner core 20, which is 
inserted into the outer core 10 to be separated from the outer core 10 by a 
predetermined distance, a winding coil 30 combined with the outer core 10 or the 
inner core 20 inside the outer core 10 or the inner core 20, and a moving magnet 
40, which includes permanent magnets 41 and is inserted between the outer core 



10 and the inner core 20 to be movable. In Figures 1 and 2, the winding coil is 

combined with the outer core. 

The outer core 10 is a cylindrical stacked substance formed by radially 

stacking lamination sheets 11, which are predetermined shaped thin plates. 
5 When the winding coil 30 is combined with the outer core 10, a cylindrical 

bobbin 50, around which coil is wound in multiple layers, is used as the winding 

coil 30 in order to secure electrical insulation and the convenience of fabrication. 

The inner core 20 is a stacked substance formed by radially stacking a 

plurality of lamination sheets 21 formed of predetermined shaped thin plates to be 
10 cylindrical. 

The moving magnet 40 is formed by combining the plurality of permanent 
magnets 41 with a cylindrical permanent magnet holder 42 such that the 
permanent magnets 41 are separated from each other by the same distance. 

In the above-mentioned reciprocating motor, when current flows through 
15 the winding coil 30, flux is formed around the winding coil 30 due to the current 
that flows through the winding coil 30. The flux forms a closed loop along the outer 
core 10 and the inner core 20 that form the stator S. 

Because the permanent magnets 41 receive force in an axial direction due 
to the mutual action between the flux formed in the outer core 10 and the inner 
20 core 20 and the flux formed by the permanent magnets 41 , the moving magnet 40 
is in a linear motion in the axial direction between the outer core 10 and the inner 
core 20. When the direction of the current applied to the winding coil 30 is 
alternately changed, the moving magnet 40 is in a linear reciprocating motion. 

When the reciprocating motor is loaded in a system and the output of the 
25 reciprocating motor is used as a driving source, the reciprocating motor is loaded 



in a frame that forms the system. 

Figure 3 shows an example of a conventional structure, in which the 
reciprocating motor is combined with the frame. 

As shown in Figure 3, the frame 60 includes an outer core-loading portion 
5 61 having a predetermined shaped area and a cylindrical inner core-loading 
portion 62 formed in the middle of the outer core-loading portion 61 to have a 
predetermined height. 

The outer core 10 that forms the stator S is loaded in the outer core- 
loading portion 61 of the frame 60. The inner core 20 is inserted into the outer core 
10 10 to be separated from the outer core 10 by a predetermined distance and is 
inserted into and fixed to the inner core-loading portion 62. The stator S is inserted 
between the outer core 10 and the inner core 20. 

Because the outer core 10 and the inner core 20 of the stator loaded in 
the frame 60 are separated from each other. The frame 60 must be formed of a 
15 non-magnetic material in order to prevent the leakage of the flux formed using the 
outer core 10 and the inner core 20 that form the stator S as paths. 

The frame 60 is commonly formed of stainless steel or aluminum, which is 
the non-magnetic material. When the frame 60 is formed of stainless steel, the 
material cost is expensive. When the frame 60 is formed of aluminum, the frame 
20 60 is manufactured by aluminum die-casting. In this case, the processing 
expenses are high. 

SUMMARY OF THE INVENTION 

25 Therefore, an object of the present invention is to provide a stator 



3 



fastening structure of a reciprocating motor, which is capable of preventing the 
leakage of the flux formed in a stator of a reciprocating motor and of reducing the 
manufacturing cost of a frame, in which the stator is loaded. 

To achieve these and other advantages and in accordance with the 
5 purpose of the present invention, as embodied and broadly described herein, 
there is provided a stator fastening structure of a reciprocating motor, in which a 
frame which includes an outer core fixing member, to which an outer core is fixed, 
and an inner core fixing member, to which an inner core is fixed, wherein the outer 
core fixing member of the frame and the inner core fixing member of the frame are 
10 formed of different material from each other. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 



The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
20 specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a sectional view showing an example of a conventional 
reciprocating motor; 

25 Figure 2 is a side view showing the example of the conventional 



reciprocating motor; 

Figure 3 is a sectional view showing that a stator fastening structure of a 
conventional reciprocating motor; and 

Figure 4 shows a stator fastening structure of a reciprocating motor 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A stator fastening structure of a reciprocating motor according to the 
present invention will now be described in detail with reference to an embodiment 
shown in the accompanying drawings. 

Figure 4 shows an example of a stator fastening structure of a 
reciprocating motor according to the present invention. The reciprocating motor 
includes a stator S consisting of a cylindrical outer core 10 and a cylindrical inner 
core 20, which is inserted into the outer core 10 to be separated from the outer 
core 10 by a predetermined distance, a winding coil 30 combined with the outer 
core 10 or the inner core 20 inside the outer core 10 or the inner core 20, and a 
moving magnet 40, which includes permanent magnets 41 and is inserted 
between the outer core 10 and the inner core 20 to be movable. In Figure 4, the 
winding coil is combined with the outer core. 

A frame F, in which the reciprocating motor is loaded, is formed by 
combining an outer core loading portion 70 having a predetermined shaped area 
and a cylindrical inner core loading portion 80 formed in the middle of the outer 
core loading portion 70 to be vertical to the outer core loading portion 70. Either 
the outer core-loading portion 70 or the inner core-loading portion 80 is formed of 



a non-magnetic material. The other is formed of a magnetic material. 

That is, the outer core-loading portion 70 of the frame F is formed of the 
magnetic material. The inner core-loading portion 80 is formed of the non- 
magnetic material. 

In a modification of the frame F, the outer core-loading portion 70 is 
formed of the non-magnetic material and the inner core-loading portion 80 is 
formed of the magnetic material. 

The outer core 10 is a stacked substance formed by radially stacking a 
plurality of lamination sheets 11 formed of predetermined shaped thin plates to be 
cylindrical. 

When the winding coil 30 is combined with the outer core 10, a cylindrical 
bobbin 50, around which coil is wound in multiple layers, is used as the winding 
coil 30 in order to secure electrical insulation and the convenience of fabrication. 
The outer core 10 is formed by radially stacking the plurality of lamination sheets 
11 in the bobbin 50 to be cylindrical. 

The side of the outer core 10 is fixed to and combined with the outer core- 
loading portion 70 of the frame F. 

The inner core 20 is a stacked substance formed by radially stacking a 
plurality of lamination sheets 21 formed of predetermined shaped thin plates to be 
cylindrical. 

The inner core 20 is inserted into the outer core 10 to be separated from 
the outer core by a predetermined distance and is inserted into and fixed to the 
inner core-loading portion 80. 

The moving magnet 40 is formed by combining the plurality of permanent 
magnets 41 with a cylindrical permanent magnet holder 42 such that the 



permanent magnets 41 are separated from each other by the same distance. The 
moving magnet 40 is inserted between the outer core 10 and the inner core 20 

The effect of a stator fastening structure of the reciprocating motor 
according to the present invention will now be described. 

When power is applied and current flows through the winding coil 30, the 
flux is formed around the winding coil 30 due to the current that flows through the 
winding coil 30. The flux forms a closed loop along the outer core 10 and the inner 
core 20 that form the stator S. 

The permanent magnets 41 receive force in an axial direction due to the 
mutual action between the flux formed in the outer core 10 and the inner core 20 
and the flux formed by the permanent magnets 41. Accordingly, the moving 
magnet 40 is in a linear motion in the axial direction between the outer core and 
the inner core 20. When the direction of the current applied to the winding coil 30 
is alternately changed, the moving magnet 40 is in a linear reciprocating motion. 

Because either the outer core loading portion 70 of the frame F or the 
inner core loading portion 80 is formed of the non-magnetic material and the other 
is formed of the magnetic material in the above processes, the leakage of the flux 
formed in the stator S is prevented. 

When the outer core-loading portion 70 of the frame F is formed of steel 
and the inner core-loading portion 80 is formed of aluminum, the flux that flows 
through the outer core 10 of the stator also flows through the outer core loading 
portion 70. When the flux flows to the inner core 20, it is possible to prevent 
leakage of the flux since the inner core-loading portion 80, in which the inner core 
20 is loaded, is formed of the non-magnetic material. 

According to the present invention, because the frame F, in which the 



reciprocating motor is loaded, is formed of the non-magnetic material and the 
magnetic material, the use of the non-magnetic material, which is expensive and 
whose production cost is also expensive, is reduced. 

As mentioned above, according to the stator fastening structure of the 
5 reciprocating motor according to the present invention, it is possible to prevent 
leakage of the flux to the frame, in which the reciprocating motor is loaded, to thus 
minimize the loss of the flux. Accordingly, it is possible to enlarge the output of the 
motor. Also, it is possible to reduce material cost and production cost, to thus 
improve the competitiveness of products. 



